In this study, we analyze whether volatility forecasts (judgmental confidence intervals) are influenced by the specific elicitation mode (i.e. whether forecasters have to state future price levels or directly future returns as upper and lower bounds). We present questionnaire responses of about 250 students from two German universities. Participants were asked to state median forecasts as well as confidence intervals for seven stock market time series. Using a between subject design, one half of the subjects was asked to state future price levels, the other group was directly asked for returns. Consistent with prior research we find that subjects underestimate the volatility of stock returns, indicating overconfidence. As a new insight, we find that the strength of the overconfidence effect in stock market forecasts is highly significantly affected by the fact whether subjects provide price or return forecasts. Volatility estimates are lower (and the overconfidence bias is thus stronger) when subjects are asked for returns compared to price forecasts.
Introduction
Numerous studies find that judgmental confidence intervals for uncertain quantities are too tight indicating overconfidence. But is the level of overconfidence easily influenced by the way people are asked to state interval judgments? This is the question we try to answer in this paper for the case of stock market volatility forecasts (judgmental confidence intervals): Is the width of the interval, i.e. the volatility forecast given by subjects, influenced by the specific elicitation mode (i.e. whether forecasters have to state future price levels or directly future returns)?
There are many questionnaire studies that elicit the volatility estimate of investors by asking for confidence intervals for the return or value of an index or the return or price of a stock in the future.
These studies usually find that the intervals provided are too tight. Thus, historical volatilities are underestimated (see, for example, Glaser, Nöth and Weber (2004) and Hilton (2001) ). The finding that confidence intervals for uncertain quantities are too tight is usually called "miscalibration" or "overconfidence" (see Lichtenstein, Fischhoff, and Phillips (1982) , Soll and Klayman (2004), Griffin and Brenner (2004) , and ). 1 However, there is no evidence in the literature so far that it matters for this question whether one asks for price levels or returns.
In this paper, we present questionnaire responses of about 250 students from two German universities.
Participants were asked to state median forecasts as well as confidence intervals for seven stock market time series. Using a between subject design, one half of the subjects was asked to state future price levels, the other group was directly asked for returns.
We find that subjects underestimate the volatility of stock returns indicating overconfidence. The degree of overconfidence is highly significantly affected by the forecast mode. Volatility estimates are lower when subjects are asked for returns compared to the respective price forecasts.
The rest of the paper is organized as follows. In Section 2, we present the design of our study. Section 3 presents the results and the last section concludes.
Design of the Study
We designed different versions of a questionnaire that was filled out by students of two classes at the University of Mannheim and the University of Münster in Germany. The questionnaires can be downloaded from the following web page: <http://www.finanzierungslehrstuhl.de/glrw/GlaserLanger_Framing_supplement.pdf>
1 Most behavioral models incorporate judgment biases into theories of financial markets by assuming that at least some market participants are overconfident in the way that they overestimate the precision of their knowledge or underestimate the variance of information signals. As a consequence, their confidence intervals for the value of a risky asset are too tight when compared to the rational benchmark. See Glaser, Nöth and Weber (2004) for an overview of overconfidence models in finance.
Subjects were asked to state mean and interval judgments for seven time series with different trends over a one month and six month forecast horizon. As information, all subjects received the past six month chart. In four out of seven cases, subjects also received the name of the respective time series (i.e. the name of the stock or index). The two versions of the questionnaires only differed in the way we asked for the forecasts. Figures 1 and 2 show examples of the sample questions. Glaser, Langer, Reynders, and Weber (2007) extensively describe the data set and subject pool of this questionnaire study. They show that the elicitation mode can help explain why some investors believe in mean reversion or trend continuation. However, they do not analyze scale dependence of overconfidence.
To calculate volatility forecasts, we proceed as follows (see also or Graham and Harvey (2003)). Means and volatility 2 have not been surveyed directly, but can be approximated via the mean and upper and lower limits for continuous random variables (see Keefer and Bodily (1983) Table 1 presents means and medians across subjects of 1-month as well as 6-month volatility forecasts for each time series and for the two groups ("price forecast mode" and "return forecast mode").
Results
Volatility forecasts are calculated as described in the section above. Furthermore, the table contains the difference of mean and median volatility forecasts of the "return forecast mode" and the "price forecast mode" as well as the p-value of a Mann-Whitney test. Null hypothesis is equality of populations. Median volatility forecasts are lower in the "return forecast mode" (except for the DAX)
which is highly significant in most cases. Furthermore, all 6-month volatility forecasts are higher than the respective 1-month volatility forecasts which is consistent with empirical observations (see Table 2 ). Table 2 once again presents means and medians across subjects of 1-month as well as 6-month volatility forecasts for each time series and for the two groups ("price forecast mode" and "return forecast mode"). Furthermore, the Table 2 shows, that all OC measures are highly significantly positive. We are thus able to confirm the usual result in the literature (see, for example, Hilton (2001) or Graham and Harvey (2003) ). Table 2 also shows that overconfidence is stronger for 6-month forecasts. This result is consistent with Glaser, Langer, and Weber (2005) who show that overconfidence in volatility forecasts is stronger, the longer the forecast horizon.
5 Furthermore, historical volatilities are often regarded as the best time-series volatility-forecasting method when compared to GARCH or stochastic volatility (see Poon and Granger (2005) ).
Discussion and Conclusion
The main results of this paper can be summarized as follows: Subjects underestimate the volatility of stock returns indicating overconfidence. Overconfidence in stock market forecasts is highly significantly affected by the fact whether one asks for prices or returns. Volatility estimates are lower and overconfidence is higher when subjects are asked for returns compared to price forecasts.
Our study draws attention on a determinant of overconfidence that is neglected in the literature so far.
Studies analyze, for example, the influence of time series characteristics on volatility forecast (see the survey by Lawrence, Goodwin, O'Connor, and Önkal (2006) or Du and Budescu (2007) as a recent example). Scale dependence of overconfidence was not analyzed before.
Future research should investigate why we document such a strong scale dependence. One avenue for future research is provided by Amromin and Sharpe (2006) and Glaser, Langer, Reynders, and Weber (2007) . They present evidence that investors seem to be reluctant to state negative numbers. As a consequence, investors realize a greater downside potential when they have to state price levels which would results in wider confidence intervals.
